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Abstract
Approximately 20% of health care-associated infections (HAIs) result from surgical site
infections (SSIs), increasing health costs, morbidity, and mortality. The mandates of
public reporting of HAIs through the Centers of Medicare and Medicaid Services can
have consequential effects on hospitals’ reimbursement, a significant concern to health
care administrators. The primary purpose of this quantitative study was to determine if
urban and rural locations and the size of hospitals affect the rate of SSIs in California.
The two research questions addressed whether there is an association between the rate of
SSIs in urban and rural locations and the size of hospitals in California. The Donabedian
model was used as the conceptual framework to examine quality of care by focusing on
implementation, physical facility, and processes. Data from the California Department of
Public Health was analyzed using Mann-Whitney U and Kruskal-Wallis tests to
determine the association between the rate of SSIs in rural and urban locations and the
size of hospitals. The 2019 data set contained 28 types of surgical procedures from 336
rural and urban hospitals in 52 California counties. A higher rate of SSIs was evident in
urban than rural hospitals. The rate of SSIs was also higher in large-sized hospitals than
in medium and small hospitals. Research recommendations include exploring the rate of
SSIs in different regions using data obtained from hospitals. This study may serve as a
guide for health care administrators to understand the interplay of the size and location of
hospitals and prevalence of SSIs. This understanding may also highlight community
disparities leading to positive social change through the development of programs to
improve quality care, reduce financial burden, and attain patient satisfaction.
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Section 1: Foundation of the Study and Literature Review
The risk associated with surgical site infections (SSIs) is significant, occurring in
different surgical procedures and accounting for a high percentage of nosocomial
conditions. SSIs make up about 20% of nosocomial infections occurring in hospitals and
contribute to increased health costs, morbidity, and mortality arising in various
procedures and specialties (Cheng et al., 2017). The problems associated with SSIs in
hospitals are severely affecting many patients in the United States each year. The
prevalence of SSIs is a common occurrence in hospitalization, arising in 2% to 5% of
surgical patients and equaling about 160,000 to 300,000 SSIs in the United States every
year (Garner & Anderson, 2016). Health care administrators’ implementation of
appropriate mitigation measures could minimize the rate of SSIs in health care
organizations to improve patient satisfaction, reduce costs associated with treatment, and
deliver quality care.
The effects of SSIs pose a severe challenge in the health care industry, and the
need for policymakers to explore associated factors, such as locations and sizes of
hospitals, is critical. Evaluation of the influence of urban and rural areas on the rate of
SSIs using high-high and low-low clusters can provide policymakers with the knowledge
necessary to address the problems of disparities by targeting the right places and people,
leading to positive social change (Bagheri et al., 2017). Examining the association
between the size and location of the hospitals with SSIs could provide researchers with
the necessary information to identify any gaps in infection control practices among
different hospitals.
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Problem Statement
Health care-associated infections (HAIs) acquired during treatment are a
significant concern for health care administrators and clinical staff. SSI, a segment of
HAIs, affects many patients, significantly impacting costs to health organizations,
patients, and government-funded programs. HAIs that occur 48 hours after hospital
admission or within 30 days of receiving treatment in a health care facility account for
nearly 1.7 million hospitalized patients, with more than 98,000 deaths annually (Haque et
al., 2018). For example, the rate of SSIs in colorectal surgery accounts for 30% of SSIs
and costing between $3.5 and $10 billion in the United States annually (Losh et al.,
2017). Leaders of health services organizations should create initiatives to reduce the
incidence of SSIs. Over 20% of all HAIs are attributed to SSI, affecting 4% of
hospitalizations annually (Oriel et al., 2017).
The consequences of SSIs include an extended length of hospital stay for affected
patients, increased costs associated with treatment, and the possibility of death for about
1.9% of patients out of a total of 850,000 surgeries performed in the United States
(Haque et al., 2018; Rodrigues de Carvalho, 2017). The associated costs for SSIs amount
to more than $1 billion a year (Russell et al., 2018; Sodhi et al., 2019). The focus of this
study was to determine the association between the size of hospitals and hospitals in rural
and urban locations in California with the rate of SSIs.
Purpose of the Study
The primary purpose of this quantitative study was to determine if urban and rural
locations and the size of hospitals affect the rate of SSIs in California. In this study, I
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used secondary data to examine the differences in the rate of SSIs occurring in urban and
rural locations. I conducted the current study because while some studies have examined
the rate of SSIs in health care facilities, little evidence is available to compare the
prevalence of SSIs between hospitals in rural and urban locations in California. The
examination of the rate of SSIs in different areas can provide an insight into whether
there are differences in the occurrence of SSIs in rural and urban locations that may help
in evidence-based interventions within the health care community (Bagheri et al., 2017).
The risks associated with SSIs require a systematic approach by health care
administrators, government agencies, and policymakers. The dependent variable for this
study was the rate of SSIs, while the independent variables were hospitals in rural and
urban locations in California and the size of the hospitals categorized into small, medium,
and large.
Research Questions and Hypotheses
Research Question 1: Is there an association between hospital location (i.e., urban
or rural) and the rate of SSIs in California?
H11: There is no association between hospital location (i.e., urban or rural)
and the rate of SSIs in California.
H01: There is an association between hospital location (i.e., urban or rural)
and the rate of SSIs in California.
Research Question 2: Is there an association between the size of a hospital (i.e.,
small, medium, or large) and the rate of SSIs in California?
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H12: There is no association between the size of a hospital (i.e., small,
medium, or large) and the rate of SSIs in California.
H02: There is an association between the size of a hospital (i.e., small,
medium, or large) and the rate of SSIs in California.
Theoretical Foundation for the Study
I selected the Donabedian model as the theoretical framework for this study to
highlight the association between the location of hospitals in urban and rural areas and
the size of the hospitals with the rate of SSIs. The ability of health care administrators to
implement policies that would ensure clinical adherence to best practices is critical to the
delivery of quality health care. The Donabedian model provides the foundation for
quality, implementation, and evaluation of processes through assessment of structural
framework of clinical leadership, including physical facility, equipment, and human
resources, leading to positive health outcomes (Talsma et al., 2014). The Donabedian
model has been previously used to examine the relationship between hospital-level
structure and quality arising from the processes of care in emergent general surgery,
which confirmed a correlation between length of stay in the hospitals and the number of
quality improvement practices (Heena et al., 2020).
The Donabedian model is the most commonly used conceptual framework to
assess the quality of care measured by structure, process, and outcome, resulting in
significant differences in emergency and elective surgery (Russell & Chen, 2020). As the
United States moves toward reimbursement based on the outcome of care, health care
administrators making efforts to reduce the rate of SSIs through the implementation of
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adequate policies could help improve the quality of care delivered to patients and reduce
the cost associated with treatment. Providing surgeons and other health care personnel
with a stratification of the rate of SSIs dependent on the risk factors and timely feedback
comprising accurate data can reduce the risks associated with SSIs (Ling et al., 2019).
Nature of the Study
In this study, I used the quantitative approach with a descriptive design to
evaluate the association between hospitals located in urban and rural regions and the size
of the hospitals with the rate of SSIs. Secondary data were used to determine the
differences in the rate of SSIs between hospitals in urban and rural locations and the size
of the hospitals. This quantitative analysis may help determine the effect that the size and
location of hospitals have on the prevalence of SSIs. The findings of this study may also
enable health care administrators to allocate resources appropriately and implement
relevant clinical practices to reduce the rate of SSIs, leading to improved delivery of
quality care, cost savings, and patient satisfaction.
Introduction – Literature Review
The annual costs associated with SSIs in the health care industry are
approximately $3.5 billion to $10 billion, attributed to readmissions, increased length of
hospital stays, and visits to the emergency department (Ban et al., 2017). In this study, I
examined the impact of SSIs in various hospitals in California. To ascertain the
association of SSIs and hospitals in different geographical locations, highlighting some of
the factors attributed to the prevalence of SSIs is essential. The mandates for the public
reporting of HAIs required by hospitals in the United States were used to highlight the

6
disparities in the rate of SSIs between rural and urban hospitals, showing the impact of
effective infection control practices in the reduction of SSIs in various hospitals.
Search Strategy
This literature review contains several studies that examined the correlation
between multiple factors and SSIs. The keyword search terms used to locate literature for
this review were hospital policies related to SSIs, surgical site infections, SSI, hospitalacquired infections, surgical site infections in California, surgical site infection
prevention, surgical wound infection, hospital-acquired prevention, and hospitalacquired conditions. I conducted the searches for literature in the following databases
accessible through the Walden University Library: PubMed, BMC Public Health,
National Center for Biotechnology Information, and Science Direct. The literature review
is focused on the variables of SSIs obtained from various surgical procedures; SSIs in
rural and urban hospitals; and the rate of SSIs in small, medium, and large hospitals.
These variables were chosen to determine the consequential effects of a high rate of SSIs
on hospitals. Hospitals could be penalized by government agencies for a high rate of
SSIs; therefore, the need for health care administrators to implement quality control
programs that would minimize the rate of SSIs is imperative. The Centers for Medicaid
and Medicare Services (CMS), as mandated by the Affordable Care Act, stipulates that,
hospitals could lose 1% of reimbursement if their Hospital-Acquired Condition score is in
the top quartile (Çelik et al., 2017).
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Literature Review of Key Variables
Rate of SSIs
The rate of SSIs varies depending on the type of surgery; therefore, health care
administrators need to examine appropriate data to identify surgical specialties with the
highest rate. Exploring the risk factors through various surgical procedures can reduce the
rate of SSIs (Hamza et al., 2018). SSIs could migrate from one site to another, posing
multiple challenges for the surgical team and patients. SSIs can extend from the skin and
superficial subcutaneous tissues of incision sites of the patients to deep subcutaneous
tissues and organ spaces with an attendant clinical and financial burden on patients (Fisha
et al., 2019). The process of identification could enable policymakers to allocate adequate
resources and implement programs to decrease SSIs. The rate of SSIs is more prevalent
in abdominal surgery, with an incidence of between 15% and 25% in the overall SSIs,
causing a significant increase in postoperative stay and higher cost of treatment (Alkaaki
et al., 2019).
The need to identify the bacteria that is more prevalent in SSIs is also critical due
to various types of infections that occur in surgeries. According to Mohamed and Haja
(2018), the most frequent bacteria identified in SSIs is Staphylococcus aureus,
accounting for about 27% more prevalent in diabetic patients in emergency operations.
Government Mandate on Hospitals
The efforts of the government requiring hospitals to publish the report of infection
rate accessible to the public could be used to help improve the performances of hospitals
leading to a reduction in SSIs. The National Healthcare Safety Network (NHSN), a
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database and HAI tracking platform developed by The Centers for Disease Control and
Prevention (CDC), has records of SSIs for 39 various surgical procedures divided by
patient, hospital risk factors, and procedures (Reese et al., 2017). The NHSN could
provide the hospitals with the prospect of comparing their performance with that of other
health care facilities and implementing quality measures to reduce SSIs. Several
government agencies and consumer organizations, such as The Joint Commission, CMS,
and the Leapfrog Group, are championing the efforts to reduce the rate of SSIs (Qi et al.,
2019). Making the public reporting of SSIs by hospitals accessible to consumers is
essential to minimize the rate of SSIs as hospitals develop programs to mitigate against
SSIs.
Another measure to reduce the rate of SSIs in hospitals is the pay-for-performance
program on infections, penalizing 1% of hospitals with the worst performances on their
total Medicare payments, which amounted to about $1 billion in the first year (Qi et al.,
2019). Reese et al. (2017) explored the risk adjustment model of NHSN for SSI after
surgical procedures of open reduction and internal fixation. Reese et al. relied on risk
factors, such as wound classification, body mass index (BMI), duration of surgery, open
fracture, diabetes, fracture location, and correct perioperative antibiotic, and used highly
validated data lacking in the NHSN model data to reveal that identifying the risks
inherent in infection after open reduction and internal fixation can enable infection
prevention personnel to examine valuable data with the surgeons. Early identification of
risk factors in patients seeking surgical intervention can help decide if the patient is at
risk of complications, whether the surgery is necessary, and the need for patient medical
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optimization and planning for perioperative care (Florschutz et al., 2015). However,
Reese et al. failed to examine all the NHSN risk factors and could not ascertain the
association between hospital bed size and the rate of SSIs. They were unable to establish
the correlation between the duration of surgery and surgical volume and the rate of SSIs.
Risk Factors
The need to understand the factors that contribute to the rate of SSIs is critical to
enable heath care administrators to explore programs that could minimize the rate of
SSIs. The risk factors for SSIs spread across all surgical specialties, including labor and
delivery, where SSIs can result from infections in the pelvic organs occurring when
normal flora of the female genital or gastrointestinal tract contaminate the uterus (Mamo
et al., 2017).
Alfonso-Sanchez et al. (2017) examined the association of age, sex, nutrition,
interventional measures, and length of hospital stay after surgery as factors for deep
organ/space SSIs. Their study relied on a longitudinal perspective to examine the
prevalence of SSI in patients with various surgeries in 2014, such as general, neurology,
orthopedic, cardiac, trauma, and vascular surgery. They used eight hospitals on the
Mediterranean coast with similar sizes of between 350 and 600 beds. They found that
several environmental control measures are critical to minimizing the rate of SSIs.
Interventional measures can promote compliance with guidelines, such as the World
Health Organization’s (WHO) initiative, the Core Components of Infection Prevention
and Control Programs, to reduce infections (Tomsic et al., 2020). Alfonso-Sanchez et al.
also highlighted the need to examine and monitor the temperature and humidity of the
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operating room. Although they extensively highlighted several risk factors, the authors
failed to explore the variances in different hospitals regarding bed size or environmental
settings.
Najjar et al. (2018) studied the risk factors for orthopedic SSIs to determine the
correlation between length of hospital stay and the rate of SSIs. They gathered data about
patients that had orthopedic surgery between May 11, 2016, and August 15, 2016, in
government, private, and university teaching hospitals, using a cluster, multistage
sampling method comprising of different regions in Jordan. Najjar et al. highlighted
factors such as obesity and diabetes, sex, operation room traffic, the use of prophylactic
antibiotics, and more extended hospitalization as significant contributors to the high rate
of SSIs due to patients’ vulnerability affected by exposure to microorganisms. Length of
postoperative stay and longer surgeries contribute to an increase in the rate of orthopedic
SSIs, as evident in total knee arthroplasty surgeries that are longer than 100 minutes
(Najjar et al., 2018: Ravi et al., 2019). The national records comprising of six registries
monitored in 6 years revealed an increase in the burden of SSI arising from total knee
arthroplasty with a follow-up decline due to a rise in antibiotic prophylaxis adequacy,
electric hair removal instead of shaving, preoperative skin preparation, and different
infection control practices among other measures (Hijas-Gómez et al., 2018). Najjar et al.
further posited that the presence of microorganisms on a patient’s skin before disinfection
and the duration of surgery could increase the risks of wound contamination leading to
infections.

11
SSIs are significant threats to patients and are associated with a prolonged
hospital stay, leading to increased health care costs (Mujagic et al., 2018). Although
Najjar et al. (2018) established the correlation between LOS, wound contamination, and
SSIs in orthopedic surgery, the authors failed to highlight the impact of bed size of
hospitals or the locations of the hospitals. The sample of 286 used in the study is
relatively small, which may have affected the overall results.
Control Measures
The health care industry could prevent SSIs through the implementation of
various control measures. Allegranzi et al. (2016) posited that the complexity of SSI,
which results in a significant financial burden on the health care system and patient
morbidity and mortality, is preventable through interventional measures utilized before,
during, and after surgery. Implementation of standardized measures during presurgery,
intraoperative, and postoperative can minimize the rate of SSIs (Deng et al., 2019).
Allegranzi et al. emphasized that due to the epidemiological importance of SSIs, the
WHO developed evidence-based recommendations to prevent their occurrence.
According to Allegranzi et al., the WHO reported in 2010 that SSIs were 20 times higher
in low- and medium-income countries than in higher income countries, with SSI being
the second most common cause of health care infections in the United States and Europe.
According to Allegranzi et al. (2016), the WHO’s recommendations to reduce the
rate of SSIs focused on nurses, anesthetists, surgeons, technical support staff, infection
prevention personnel, hospital administrators, and other medical personnel involved in
direct surgical care. Collaboration, teamwork, and effective communication in the
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operating room can improve patient safety and attain positive outcomes with an attendant
reduction in SSIs (Dellinger, 2016). Allegranzi et al. also listed the following
recommendations: appropriate surgical site skin preparation techniques, perioperative
discontinuation of immunosuppressive agents, engaging in whole body preoperative
bathing, enhanced nutritional support, suitable hair removal techniques, and optimal
timing for administration of surgical antibiotic prophylaxis. The differences in
international and national guidelines and standards in preventing SSI programs are due to
lack of adequate data, independent interpretation of existing data, and varieties of target
audiences (Ban et al., 2017). Although Allegranzi et al. critically examined the
recommendations of the WHO to prevent SSIs, they made no effort to highlight the
influence of the volume of surgical cases and the physical location of hospitals on the
prevalence of SSIs.
Çelik et al. (2017) examined various categories of SSIs, emphasizing the need for
hospitals to implement programs to minimize the rate of SSIs due to the penalty imposed
by government agencies. The bundled care in preoperative decolonization procedures for
Staphylococcus aureus in colorectal surgery has successfully reduced the rate of SSIs
(Ban et al., 2017). The financial penalties imposed by CMS on health care organizations
for poor delivery of care have yet to achieve their desired goals due to a lack of
accountability and compliance among health care facilities (Iskandar et al., 2019). The
current reimbursement system based on performance, including financial penalties,
carries some setbacks arising from the unwillingness of some hospitals to share publicly
or their underreporting of incidences of SSIs (Iskandar et al., 2019). A more robust
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system of rewarding quality care, innovation, and transparency are needed to improve
quality care.
According to Çelik et al. (2017), the most common surgery performed by
gynecologists is the hysterectomy. Their study relied on data obtained from a tertiary
referral center using 840 patients with a hysterectomy and who reported SSIs after
surgeries between April 2014 and April 2015. Çelik et al. highlighted the importance of a
controlled operating room environment, proper technique in hair clipping, administration
of antibiotics prophylactically less than 30 minutes before the beginning of the surgical
procedure, and good hand hygiene to reduce the rate of SSIs.
Çelik et al. (2017) further stated that SSIs include superficial, deep, and organ
space, per CDC guidelines. Deep organ infections can lead to purulent drainage and
abscess formation attributed to an epidural abscess, septic discitis, and vertebral
osteomyelitis (Li et al., 2019). According to Li et al. (2019), effective management of
risk factors can help reduce mortality and morbidity, length of hospital stays, and cost
saving associated with care. Çelik et al. also highlighted the importance of hospitals
implementing programs to reduce SSIs in deep/organ space to avoid penalties. However,
Çelik et al. noted that a single interventional approach is not adequate to decrease the rate
of SSIs. Although Çelik et al. attempted to establish a correlation between SSI and
several factors mentioned previously, including the surgeons’ competency, an attempt to
examine the correlation between the geographical locations of the hospitals and SSIs or
the size of the hospitals was missing.
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Rural and Urban Hospitals
Seasonality
Anthony et al. (2018) conducted a mixed-methods study to determine the
seasonality of SSIs in hospitals in different regions. The infection prevention programs in
hospitals located in urban and rural locations vary because small hospitals face challenges
due to multiple job responsibilities of infection prevention personnel and a lack of
expertise in the field (Reese et al., 2014). Anthony et al. utilized SSI data categorized into
type of health care institutions, sex, locations of hospitals (i.e., urban or rural), and age.
They found that seasonal changes affect the rate of SSIs occurring in all age groups,
women, men, and all geographical regions, with higher temperatures being associated
with a higher rate of SSIs (Anthony et al., 2018). Using a multivariate model to analyze
patient demographics, the location of hospitals, and severity of patient conditions,
Anthony et al. (2018) discovered that the odds of an SSI admission increased more
during the warm weather of August than the cold season in January by a rate of 55.6%.
The rate of SSIs is higher during the summer months than in winter, and the variability
can provide clinicians with the understanding to implement strategies to modify the risk
factors (Roof et al., 2020). Anthony et al. examining SSI data of multiple surgical
specialties, highlighted a significant difference in the rate of SSIs in teaching and
nonteaching hospitals due to seasonality.
The results indicated that the incidence of SSIs differs in teaching hospitals and
other hospitals at different times of the year. The rate of SSIs is associated with
seasonality, and complications of hip fracture surgeries occur more in spring and summer
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than in winter (Ogawa et al., 2020). Anthony et al. (2018) concluded that SSI risk is
associated with warmer weather depending on the season. The need to schedule elective
surgical procedures in other months besides summer is critical to reducing infections and
healthcare costs. Despite the efforts of the authors to establish the correlation between
seasonal changes and the rate of SSIs, the attempt to determine the influence of seasonal
differences in various locations was lacking.
Disparities in Geographical Locations
The geographical locations and the size of hospitals could have an impact on the
rate of SSIs. Bagheri et al. (2019) conducted a study to determine the disparities of SSIs
in various geographical locations. The research adopted a mixed-method to
identify the hotspots of SSIs in colorectal surgical procedures across different
communities. The study examined homogeneity in the pattern of SSIs in urban and rural
settings showing disparities between communities. The low-income communities have a
higher rate of SSIs in colectomy, and the need for policymakers to implement programs
that target low-income groups can help reduce disparities (Qi et al., 2019). Bagheri et al.
used data of admitted patients aged 18 years and above engaged in 58,096 colorectal
surgeries spanning between 2002 and 2013 in public and private hospitals. The study
results revealed that the highest number of patients with SSIs were from medium or highvolume hospitals compared to few infections in low-volume hospitals.
The study confirmed the homogeneity between communities in urban locations
compared to the communities in rural settings. According to Qi et al. (2019), living in
low-income zip codes is associated with a higher rate of SSIs as surgical bundles,
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optimization of diabetes management, and effective postoperative surveillance can help
reduce SSIs. The study, however, failed to establish a delineation between urban and
rural settings. The primary focus of the study was on colorectal surgical procedures,
which may not have reflected the overall rate of SSIs in various communities. Bagheri et
al. (2019) highlighted the need for healthcare administrators, policymakers, and clinicians
to identify the rate of SSIs in different communities to address the problems associated
with disparities and geographical variations of SSIs.
Mekhla and Firoz (2019) conducted a study to determine an association between
the rate of SSIs in public and private hospitals located in rural areas. The study examined
100 patients in an Indian rural teaching hospital with 700 beds with abdominal surgeries
between April 2016 and May 2017, focusing on superficial SSIs and associated risk
factors. The result of the study showed a higher rate of SSIs in rural hospitals. The rate of
SSIs in public hospitals was higher than in private hospitals, attributed to the engagement
of senior surgeons in private hospitals operating under a cleaner environment, in contrast
to the surgeons operating in public hospitals (Fisha et al., 2019). Mekhla and Firoz
recommended that a larger data source that included additional rural and urban hospitals
may have been more reliable.
According to Tariq et al. (2018), the occurrence of SSIs varies due to several
factors such as geographical locations, the health status of the patients, surgeons, types of
procedures, and hospitals. Tariq et al. emphasized that SSIs are the third most reported
nosocomial infections that result in more extended hospitalization and higher cost in
patients and the economic and social impact on the patients and family members. SSIs in
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spinal fusion surgery vary depending on the instrumentations used, patient demography,
and type of surgery performed, with the infections ranging between 1% and 20%,
accounting for approximately 20% of all hospital admission in 30 days after surgery (Li
et al., 2019). This cross-sectional study occurred between May 2016 and April 2017 with
554 patients that had various general surgeries in tertiary care settings of Karachi,
Pakistan.
Tariq et al. (2018) attributed the prevalence of SSIs to the quality of care in the
facility, duration of operation, intraoperative blood transfusion, emergency procedure,
type of anesthesia, age, gender, and BMI, among other factors. According to Tariq et al.,
the highest rate of SSI occurred in wound debridement, incision, cholecystectomy,
appendectomy, laparotomy, abdominal hysterectomy, hernia repair, and cesarean section.
The critical part of the article is the assertion by Tariq et al. that insufficiency of data
coupled with limited resources can significantly affect the burden of SSIs. The two
primary ingredients of the research, the geographical locations and the conditions of the
hospitals, lacked a detailed analysis.
Small, Medium, and Large Hospitals
Surgical Volume in Hospitals
The ability to establish a relationship between the rate of SSIs and surgical
volume in hospitals could assist policymakers in adopting the necessary strategies
focused on allocating adequate resources for surgical procedures. Several factors such as
volume of surgeries performed in the hospital, the working environment in the operating
room, and seasons are attributed to the prevalence of SSIs, having WHO and other
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studies recommending consistent surveillance and feedback as crucial to the reduction of
SSIs in hospitals (Fisha et al., 2019).
Calderwood et al. (2017) conducted a study to examine the relationship between
surgical volume and the rate of SSIs. The research used a quantitative method to evaluate
the correlation between the prevalence of SSIs and the volume of surgical procedures in
hospitals. The study utilized data from patients that underwent Coronary Artery Bypass
Graft (CABG) or hip arthroplasty from 2005 to 2011 in the United States. The study
employed logistic regression to evaluate the fluctuations in hospitals' performances
regarding financial penalties due to the rate of SSIs. The result of the study revealed that
the rate of SSIs is highest among hospitals with a low annual volume of procedures. Hip
arthroplasties performed at low-volume healthcare facilities attracted significantly higher
SSIs, complications, and mortality rates than hospitals with high-volume surgical
procedures (Mufarrih et al., 2019). According to Calderwood et al., the research revealed
an aggregate SSI risk annually in hospitals with low surgical volumes, although the
hospitals were excluded from quality reporting. According to Calderwood et al., quality
measurements are used by CMS through value-based service to determine reimbursement
in hospitals, a strategy that assists consumers to make choices.
According to Calderwood et al. (2017), hospitals could lose over $1.9 billion
annually in payments through sanctions in reimbursement for failure to meet the delivery
of quality care to patients. The study revealed that surgical volume in hospitals is a strong
predictor of outcome after undergoing CABG and hip arthroplasty with a higher rate of
SSIs in hospitals with lower surgical volumes due to longer operative time. According to
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Cheng et al. (2017), prolonged operating time in all surgical procedures can lead to SSIs.
Patients with surgical procedures of 30 minutes longer develop SSIs more than patients
who have fewer surgical procedures time. Although the study results could help
determine the relationship between surgical volume and the rate of SSIs in CABG and
hip arthroplasty, the effect of surgical volume on the overall rate of SSIs in hospitals is
lacking in the research.
Hospital Bed Size
Hospital bed capacity is one of the essential parts of management planning in
meeting patient care needs depending on staffing and overall cost factors. The planning
of hospital capacity regarding beds, according to Ravaghi et al. (2020), is critical due to
the rising cost of inpatient care, growing demand for hospital care, and limited resources,
as the number of beds relies on the impact of hospital needs, policies, staffing design, and
existing services.
Buchanan et al. (2018) examined the factors that can predict SSIs after
craniotomy. The study examined the Nationwide Readmissions Database (NRD) of
patients 18 and older that underwent nonemergent craniotomy between 2010 and 2014.
The study also relied on all hospital discharges that attained the quality assurance
standards in 20–27 member states, including an estimated 50% of discharges in the
United States. Buchanan et al. posited that although SSIs are relatively rare in cranial
neurosurgery, the risk inherent in the incidence of SSIs in neurosurgery can be severe due
to the proximity of the wound to the central nervous system.
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Buchanan et al. (2018) further highlighted that when SSIs occur in neurosurgery,
the consequential effect in morbidity and mortality is high, resulting in LOS and hospital
costs estimated at $3 billion yearly with no standardized remedial cause the
administration of antibiotic prophylaxis. Factors such as larger hospital bed size, type of
insurance, diabetes, age, and length of hospitalization, among other factors, can predict
the rate of SSIs (Buchanan et al., 2018). Other factors enumerated by Buchanan et al. are
teaching status and the annual procedural volume of the hospitals. Apart from the hospital
bed size and surgical volume, the authors did not discuss the effect of the locations of the
hospitals regarding the incidence of SSIs. According to Ravaghi et al. (2020), no
identified model is suitable to ascertain an optimal number of hospital beds, and the
decision lies on health care leaders and policymakers depending on the goals to align
with demographic and epidemiological changes, political and socio-economic factors,
available data, and geographical characteristics.
Gaps in the Literature
The literature review was based on the rate of SSIs, urban and rural hospitals, and
the size of the hospitals identified as small, medium, and large as significant variables.
The variations in the rate of SSIs among surgical specialties could pose some challenges
for health care administrators to have a standardized method of addressing the problems
associated with the prevalence of infections in surgeries. The rate of SSIs in spinal
surgeries could differ from those in general surgeries, with the differences extending
among hospitals engaging in the same types of surgeries. Associated risks of SSIs vary
depending on the type of procedure, with a higher rate of SSIs in spinal surgery than

21
orthopedic procedures due to the complexity in spinal surgical cases (Peng et al., 2019).
Nearly all the literature used in this study recognized the financial burden and other
effects on hospitals, patients, and family members.
The lack of uniformity among the rate of SSIs in various surgical procedures
could lead to misinterpretation of overall results. The rate of SSIs could be skewed
among hospitals due to a lack of a standardized method of monitoring infections. Some
small healthcare facilities do not report the occurrences of SSIs. According to
Calderwood et al. (2017), the data of SSIs in low volume hospitals are neglected, raising
concerns of instability as the rate of SSIs in health care facilities with low surgical
volumes are excluded from the public assessment.
Some of the articles emphasized the dichotomy between the sites affected by
SSIs, which are deep organ space and superficial subcutaneous, posing a challenge to
health care professionals to identify the best strategies to reduce SSIs in hospitals. SSIs
are categorized into two groups by CDC-NHSN, the superficial incisional and the deep
incisional, otherwise known as organ/space infection, with the formal affecting the skin
or subcutaneous tissue as the organ/space affects fascia and muscle layer (Çelik et al.,
2017). Despite the emphasis on the knowledge to differentiate between deep organ space
and skin infection, none of the articles highlighted the requirement for some hospitals to
report only SSIs affecting the deep organ space. In contrast, other hospitals are required
to report the incidences of SSIs in both deep organ space and superficial.
Some of the articles examined the government mandate to sanction any hospitals
with penalties in Medicare reimbursement due to high rate of SSIs. Other articles,

22
however, argued that the requirement by the government for hospitals to publish the rate
of SSIs for consumers assessment has led to an improvement in the quality of patient
care. While some authors examined certain measures recommended by government
agencies and organizations such as proper hair shaving techniques and environmental
control in the operating room, other authors examined the risk factors such as age, sex,
obesity and diabetes, length of hospital stay, BMI, lower hematocrit, and interventional
control, among others. According to Çelik et al. (2017), BMI, lower hematocrit, lower
hemoglobin levels in patients, and more prolonged operation are associated with risk
factors of SSIs. Despite the several recommendations as witnessed in the articles, no
standardized approach to reducing SSIs in hospitals was identified in all the articles
reviewed. No ideal method of surveillance and generalizability is known to minimize the
rate of SSIs globally, and the incidences of antimicrobial-resistant pathogens will
continue to threaten any achievement if no alliance research collaboration is established
(Iskandar et al., 2019). Although some articles highlighted the association between SSIs
and hospitals in rural and urban areas and the sizes, an in-depth review to support the
correlation between the variables is conspicuously missing.
Definitions
Deep/organ space SSIs: Infections that affect the deep soft tissues such as muscle
layers and fascial around the surgery area opened or worked on during a surgical
procedure (Fadayomi et al., 2018).
HAIs: Infections acquired during treatment, such as surgical procedures and the
use of catheters or ventilators in the health care facility, can lead to morbidity and
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mortality with an attendant burden of increased costs of care (Heathypeople.gov, 2020).
HAI, also known as nosocomial, is an infection that occurs during a patient's stay in a
hospital or other health care facility while receiving treatment, which may arise after the
patient's discharge or manifest 48 hours after admission to the hospital (Monegro et al.,
2020).
Hospital Bed Size: Hospital bed capacity can be used to determine the availability
of inpatient care by assessing the ratio of beds to population, which is critically arising
from the increasing cost of health care and limited resources (Ravaghi et al., 2020).
The Leapfrog Group: A nonprofit organization that acts as a watchdog by
collecting, analyzing, and publishing hospital data showing value-based purchasing to
consumers (Cornett, 2017).
LOS: LOS is an essential guide used to appraise the performances, efficiency, and
patient quality of care in hospitals regarding the length of hospitalization (Baek et al.,
2018).
NHSN: A surveillance that assists public health professionals and the health care
sector to identify the occurrence of HAIs in health care facilities utilizing data obtained to
implement strategies to prevent infections (Dick et al., 2019).
The Nationwide Readmissions Database: The NRD was developed by the
Healthcare Cost and Utilization Project to address a gap in health care and assist in
appraising the national readmission rate for all patients irrespective of payer for a hospital
stay or ages of the patients (Agency for Healthcare Research and Quality, 2019).
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Pay-for-Performance: A form of payment that payers commercially or publicly
use to improve the quality of care delivered by physicians to patients common in the
United States and other countries worldwide (Bond et al., 2019).
Rural: The rural areas are known for the high prevalence of agricultural economic
activities, behavior, and system of values different from that of urban, as well as a
resident in dispersed space (Popescu et al., 2018).
Size of Hospital: The size of a hospital is determined by the number of beds,
teaching status, and the workforce (Statista (n.d).
Superficial Fungal Infections: Infections that affect the epidermis, mucosa, and
human hair, which, although may not be life-threatening but can potentially spread from
person to person that may result in morbidity (Kelly, 2012; Shena et al., 2020).
SSI: is an infection that occurs within 30 days after a surgical procedure within
the periphery of the surgical incision or 90 days from implants in prosthetics as defined
by CDC (Agency for Healthcare Research and Quality, 2019).
Types of Surgery: Types of surgical specialties are identified as general surgery,
gynecology, orthopedic surgery, neurological surgery, and cardiothoracic surgery, among
others (American College of Surgeons, n.d.).
Urban: No universal definition is known for urban as countries use criteria such
as economic advancement, settlement size, and population density where nonagricultural
economic activities are present to categorize areas as urban (Wineman et al., 2020).

25
Assumptions
The assumption that licensed bed size is critical to categorize hospitals as small,
medium, and large is evident in this study. According to Fortaleza et al. (2017), hospitals
are categorized as large, medium, and small with greater or equal to 200 beds, 50–199
beds, and less than 50 beds, respectively. The decision for bed capacity could be
dependent on available resources and adequate planning. Hospitals are either for-profit or
not-for-profit and owned by individuals, states, or integration, which can execute
planning decisions based on the number of beds (Jones, 2020).
Another assumption in this study is the standardization of the SSIs rate of surgical
specialties measured as a unit. The rate of SSIs could vary depending on the specialties,
as seen in the literature review section, and treating the rate as a unit is assumed in this
study. The comparisons between hospitals on performance resulting from SSIs outcomes
are considered standardized with variability in surveillance methodologies of SSI rate
prevalent in the self-reporting to NHSN (Pop-Vicas et al., 2021).
Limitations
The limitations of this study included the need to obtain an accurate tool to
measure the size of the hospitals in the category of small, medium, and large. Another
limitation is the distribution of hospitals in different geographical locations, as some
hospitals are in areas identified as rural or suburban. The delineation between urban and
rural areas could be challenging to ascertain sometimes due to the conflicting indices in
the application of measurement if people living in the urban areas have a higher standard
of living than the people in the rural locations. According to United Nations Statistics
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Division (n.d.), no single definition exists to describe rural and urban that applies to all
countries or regions within the same country, and the distinction between rural and urban
even in developed economies is marred with uncertainties.
Another challenge is the varying degree of reporting incidences of SSIs to
government agencies. Some hospitals that operate under the integrated system report SSIs
for superficial and deep or organ surgeries. Other hospitals operating under different
health models are only required to report SSIs arising from only deep or organ surgeries.
The differences in reporting methods could affect the overall rate of SSIs in hospitals in
the same province, with some missing values identified in the government data.
Scope and Delimitations
The scope of the study was limited to the examination of data to establish the
association between the rate of SSIs and urban and rural hospitals, and the size of the
hospitals divided into small, medium, and large as the variables. The incidence of SSIs
results in an increase in clinical and financial burden due to costs associated with a
prolonged hospital stay, diagnostic tests, and treatment (Badia et al., 2017). The results of
this study could help to highlight the rate of SSIs as influenced by the size and locations
of hospitals. Secondary data were obtained from HealthData.gov, a publicly available
dataset containing SSIs for surgical procedures in hospitals within the United States. The
dataset was obtained and analyzed without modification.
Generalizability
The generalizability of the study was tapered to the rate of SSIs in rural and urban
hospitals and exploring the association between the prevalence of SSIs and small,

27
medium, and large hospitals. The type of procedures and locations could have a
significant effect on the rate of SSIs. Geographical regions can influence the rate of SSIs
as the Sub-Saharan region between 2008 and 2013 had an SSIs rate of an average of
7.3% in contrast to the rate of SSIs in European countries that were between 1.75 to
4.78%, while a higher proportion of SSIs is reported for emergency procedures against
procedures that are elective (Alfouzan et al., 2019). The need for health care
administrators to understand the interplay of different surgical procedures and practical
solutions to minimize the rate of SSIs is critical.
The Potential for Positive Social Change
The study results could help health care administrators understand the interplay of
rural and urban settings and the effect of size on the ability of health care organizations to
manage the incidence of SSIs. Despite the efforts of policymakers, government agencies,
and other organizations, SSIs are still prevalent in the healthcare industry, which could be
attributed to limited resources and a lack of appropriate measures to deliver quality care.
The rate of SSIs in the past two decades is about 20% in the United States and 19.6% in
Europe, resulting from a lack of quality care due to inadequate resources in healthcare
facilities (Mengesha et al., 2020). This study may be relevant for health care leaders and
policymakers to explore various strategies to lessen the financial burden of SSIs on
patients and health care organizations, resulting in improved care.
Significance
Large surgical volume facilities could derive a comparative advantage over
facilities with lesser volume regarding the availability of resources and infection control
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practices, leading to a reduction in the SSI rate in the large facilities. As a result of a high
rate of SSIs in hospitals with lower surgical volume due to longer periods of surgical
procedures, hospitals with higher surgical volume are more likely to have a reduced rate
of SSIs, arising from the adoption of standardized infection prevention practices
(Calderwood et al., 2017). Determining the correlation between the rate of SSIs for
hospitals in urban and rural locations and the size of hospitals may provide policymakers
the understanding to identify areas of high risk and adopt the necessary strategies to
minimize the rate of SSIs. Several factors such as surgical volume in hospitals, poverty
level, climate, and lifestyle could increase SSI rates. The volume of surgical procedures,
size of health care facilities, seasonal changes, and environmental-level risk factors can
lead to a rise in the rate of SSIs (Anthony et al., 2017). The findings of this study may
help health care administrators to determine how the rate of SSIs in California and the
association with the geographical locations of hospitals influence the outcomes. Creating
policies that focus on patient care could promote quality improvement, drive positive
financial results, and attain overall patient satisfaction.
Summary and Conclusion
As the health care industry migrates towards value-based outcomes to improve
the quality of care and reduce associated costs of treatment, the need to explore different
strategies to minimize the rate of SSIs in health care facilities becomes imperative. The
adoption of evidence-based practices in health care facilities can help to improve the
quality of care, including sustainable results (Ling et al., 2019). Understanding the role of
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rural and urban hospitals and the size of hospitals concerning SSIs may assist in
implementing programs that are focused on reducing SSIs in health care facilities.
With the lack of unified epidemiological programs in the surveillance of SSIs and
inadequate data to compare the prevalence of SSIs, understanding the burden of SSIs can
encourage governments to invest in programs that would lead to quality improvement
(Iskandar et al., 2019). Although other researchers have attempted to examine the
relationship between the rate of SSIs and hospitals in various locations, none is identified
to have explored the association between the rate of SSIs for hospitals in rural and urban
areas and the association between small, medium, and large hospitals in California.
Therefore, this study has addressed this research gap by providing an overview of the
importance of exploring SSIs in rural and urban hospitals and determining the relevance
of the size of California hospitals and the relationship with the prevalence of SSIs.
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Section 2: Research Design and Data Collection
In the previous section of this study, I highlighted the literature to establish an
association between the rate of SSIs in urban and rural hospital locations and the size of
the hospitals (i.e., small, medium, and large). The dependent variable was the rate of
SSIs, and the independent variables were urban, rural, small, medium, and large
hospitals. The types of surgery chosen as the covariates for this study were factors
associated with the high rate of SSIs. The number of patients seeking surgical procedures
could grow by 38% in the next 8 years from the current number of 300 million surgeries
yearly, and the consequential effect of mortality and morbidity arising from SSIs
demands a surveillance system and accurate data to interpret the rate of SSIs (Atkinson et
al., 2021). The Donabedian model is the most commonly used conceptual framework to
assess the quality of care measured by structure, process, and outcome (Russell & Chen,
2020). This model provided the foundation for determining the relationship between the
rate of SSIs in rural and urban locations and the size of hospitals in California in this
study. The primary purpose of this quantitative study was to determine if urban and rural
locations and the size of hospitals affect the rate of SSIs in California hospitals. The rate
of SSIs will continue to rise due to the increase in the demand for surgeries unless an
effort is made to improve the quality of care to lessen the financial burden on health care
(Badia et al., 2017).
In this section, I highlight the research design, methodology, and the analysis of
the data. The research results could help health care administrators understand the

31
interplay of the size and locations of hospitals regarding the prevalence of SSIs, leading
to the implementation of appropriate strategies to reduce the rate of SSIs.
Research Design and Rationale
In this quantitative study, I used an adult data set of patients that underwent
surgeries in 2019 from the California Department of Public Health (CDPH) to ascertain
the association between independent variables and the dependent variable. A MannWhitney U analysis was conducted, followed by the Kruskal-Wallis test. The rationale
behind the choice of this type of analysis aligned with the assumption of a nonparametric
test. The nonparametric statistical test is used by researchers instead of the parametric test
when there is evidence that the assumptions of the parametric test are not met
(Nordstokke & Colp, 2018). The data set obtained from CDPH was not normally
distributed for the locations (i.e., urban, and rural), for hospital size (i.e., small, medium,
and large), and for surgery types (i.e., general, cardiovascular, gynecology, orthopedic,
and neurology). The Mann-Whitney U and Kruskal-Wallis tests used in this study
provided detailed analyses to determine the association between the rate of SSIs, rural
and urban locations, and the size of hospitals in California.
Methodology
Study Population
The focus of this study was on the rate of SSIs in patients that underwent different
types of surgeries in California hospitals in 2019. The CDPH adult data set for 2019 used
for this study is a segment of the data set published annually by California showing the
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rate of SSIs in various hospitals. The data set contains information on hospitals, rate of
infections, locations of hospitals, and bed sizes, among other variables.
Sampling and Sampling Procedures
The CDPH data set of SSIs is a collection of infections arising from surgical
procedures in various hospitals in California. The 2019 data set utilized for this study
contains 28 types of surgical procedures from 336 hospitals in 52 counties of California
spread across rural and urban locations. The hospitals were categorized as critical access
with 205 cases and acute care hospitals with 6,000 cases. The hospitals by bed sizes were
categorized as 125–250 beds (medium), hospitals with less than 125 beds (small),
hospitals with 250 or higher beds (large), critical access hospitals (small), and major
teaching hospitals (large).
The strategy for the sampling was important, arising from the number of surgical
procedures in various hospitals within California yearly and the associated rate of SSIs
occurring across all specialties. According to CDPH’s (2019) SSI in Adult Patients-Data
Dictionary, 3,643 infections were attributed to a total of 682,211 surgical procedures in
California hospitals in 2019. The data set used for this study is publicly available with no
restrictions of access.
Power Analysis
I conducted a priori power analysis using a free version (3.1.9.2) of the G*Power
analysis calculator to ascertain if the number of 2019 SSIs in California hospitals in the
study was adequate to establish a significant difference at a small effect size. The result
of the calculation showed the sample size and predictive power. The G*Power analysis of
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sample size in Table 1 was 2,891, processing enough statistical power to identify small
effects. The examination of the differences between the two smaller groups of small (n =
1547) and medium (n = 1344) hospitals with a total of 2,891 hospitals had 80% power to
detect an effect of d = 0.11 with an alpha level of 0.05.
Table 1
Mann-Whitney Test Using G*Power
Input

Output

Tail(s)
Effect size
Power (1-β err prob
Total sample size
Actual Power

Two
0.05
0.80
2,891
0.1069420

Operationalization of Variables
In this study, I investigated the rate of SSIs as the dependent variable, while the
independent variables were hospitals in urban and rural locations in California and the
size of hospitals categorized into small, medium, and large. The association between the
covariates of types of surgeries was also explored. The rate of SSIs was measured by the
number of infections arising from the total number of surgical procedures in California
hospitals.
Secondary Data Analysis Methodology
I obtained the data from health care facilities from the website of the CDPH,
which harbors a data set of SSIs in various hospitals every year. Secondary data sources
consisting of administrative data sets procured by governments, research institutes, and
other agencies can be effective and valuable in conducting research (Sun & Lipsitz,
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2018). The data sets used contained all the information necessary for effective analysis in
this study.
Data Analysis Plan
I conducted this research using the Statistical Package for the Social Sciences
(SPSS), Version 27, to explore the 2019 CDPH SSIs data set. In the vetting process for
the sample data, subheadings related to total procedures allocated to each hospital were
excluded to avoid duplication. When examining the sample, I also excluded other
sections, such as predicted rate of SSIs, comparison, confidence level, and facility
identification numbers. The primary independent and dependent variables of this study
were not adjusted. The types of surgeries that represented the covariate in the study
comprised 28 identified independent variables in the data set; these were merged into the
five surgical specialties of general, orthopedic, gynecology, cardiovascular, and
neurology. The data were not normally distributed for the locations (i.e., urban, and
rural), for hospital size (i.e., small, medium, and large), and for surgery types (i.e.,
general, cardiovascular, gynecology, orthopedic, and neurology). Therefore, I used the
nonparametric, Mann-Whitney U and Kruskal-Wallis tests for location (i.e., urban, and
rural) and size of hospitals (i.e., small, medium, and large), respectively.
Research Questions and Hypotheses
Research Question 1: Is there an association between hospital location (i.e., urban,
or rural) and the rate of SSIs in California?
H11: There is no association between hospital location (i.e., urban, or
rural) and the rate of SSIs in California.
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H01: There is an association between hospital location (i.e., urban, or rural)
and the rate of SSIs in California.
Research Question 2: Is there an association between the size of a hospital (i.e.,
small, medium, or large) and the rate of SSIs in California?
H12: There is no association between the size of a hospital (small,
medium, or large) and the rate of SSIs in California.
H02: There is an association between the size of a hospital (small, medium,
or large) and the rate of SSIs in California.
External Validity
I procured the data for this study from a secondary database of CDPH, a record of
the data set published by the state of California accessible to the public. The data are
primarily based on the rate of SSIs for various hospitals spanning all geographical
locations within California. However, since the locations of the hospitals were grouped
under counties, hospitals of some cities that were considered urban or rural could be
wrongly categorized. One critical part of conducting a research design based on
secondary data is the management of threats to validity, which lacks cohesive guidelines
on the approach to identify the threats and mitigate and appropriately categorize the
threats (Ampatzoglou et al., 2019). The rate of SSIs in some hospitals within California
could also be missing from the data set.
Internal Validity
Infections arising from surgeries omitted by hospitals or misclassified could pose
a validity threat to the data published by CDPH. Another threat to the validity of the data
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is the requirement that excludes some health facilities from reporting SSIs and the need to
report only SSIs resulting from deep or organ space surgical sites. Although California
law requires hospitals to report SSIs from deep and organ/space surgical sites to CDPH
through the NHSN, the requirement does not include acute inpatient psychiatric facilities
or facilities with distinct CMS Certification Numbers (CDPH, n.d.). The SSIs data that
were available at the time of this study may, therefore, not have been a comprehensive
representation of data for all cases of SSIs in California hospitals in 2019.
Ethical Procedure
The CDPH data of 2019 SSIs is a publicly available secondary data set with no
specific patient information; therefore, there were no risks for nondisclosure in using the
data set for this study. I did not utilize a primary data set in this study. The data set was
downloaded and saved on a private computer not accessible to other users and was
deleted after the study was completed. I notified and obtained approval from the Walden
University Institutional Review Board to use the data set for this study.
Summary
In Section 2, I highlighted the study design and data collection methods used to
examine the association between urban and rural locations and the size of the hospitals
with the rate of SSIs. Analyses were also performed to establish if any of the covariates
showed a statistically significant association. In Section 3, I will provide additional
information about the statistical analyses and results of the study.
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Section 3: Presentation of the Results and Findings
The primary purpose of this quantitative study was to determine if urban and rural
locations and the size of hospitals affect the rate of SSIs in California using Donabedian’s
framework for structural quality measures, processes, and outcomes to achieve a quality
of care. I used the CDPH 2019 SSIs data set containing information on the dependent and
independent variables to analyze the association between rural and urban locations of
hospitals and the sizes of the hospitals with the rate of SSIs.
The dependent variable for this study was the rate of SSIs, while the independent
variables were hospitals in rural and urban locations in California and the size of the
hospitals categorized into small, medium, and large. Excessive utilization of the capacity
of hospitals could have a significant effect on the prevalence of SSIs. Higher bed
occupancy rates and the overcrowding of hospitals can increase SSIs (Wong &
Holloway, 2019). The need to understand the roles of the size of the hospitals and
locations could help policymakers implement appropriate strategies to decrease the rate
of SSIs in health care facilities. The following research questions and hypotheses guided
this study:
Research Question 1: Is there an association between hospital location (i.e., urban,
or rural) and the rate of SSIs in California?
H11: There is no association between hospital location (i.e., urban, or
rural) and the rate of SSIs in California.
H01: There is an association between hospital location (i.e., urban, or rural)
and the rate of SSIs in California.
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Research Question 2: Is there an association between the size of a hospital (i.e.,
small, medium, or large) and the rate of SSIs in California?
H12: There is no association between the size of a hospital (i.e., small,
medium, or large) and the rate of SSIs in California.
H02: There is an association between the size of a hospital (i.e., small,
medium, or large) and the rate of SSIs in California.
Section 3 of this study contains the statistical analyses conducted on the CDPH
2019 SSI data set, namely the Mann-Whitney U and Kruskal-Wallis tests. In this section,
I provide the data collection timeframe, the total number of surgical cases, anomalies
observed in the data set, associated descriptive characteristics, and the populations. This
section also includes a discussion of the analysis of the sample, followed by a summary
of the results.
Data Collection of Secondary Data
Time Frame of Collection and Discrepancies in Secondary Data
I collected the data for this study from the CDPH website containing SSIs that
occurred in 2019 within California hospitals from different geographical locations. The
data included names of hospitals, counties, types of surgical procedures, rate of SSIs in
each hospital, hospital types, and hospital category. No discrepancies were observed in
the data except for missing values and total surgical procedures for each specialty that
were excluded to avoid duplication. I also excluded other variables in the data not
relevant to this study. The G*Power analysis of sample size was 2,891, processing
enough statistical power to identify small effects. The examination of the differences
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between small (n = 1,547) and medium (n = 1,344) hospitals had 80% power to detect an
effect of d = 0.11 with an alpha level of 0.05.
Descriptive Characteristics of Sample and Population
The data consisted of 6,205 surgical procedures that occurred in 336 hospitals
scattered across 52 counties in California. The independent variables were the counties,
which were categorized into rural and urban locations, and the hospitals, which were
measured as small, medium, and large. There were 28 types of surgeries in the data set,
and I narrowed them down into the five categories of general surgery, cardiovascular
surgery, gynecology surgery, orthopedic surgery, and neurology surgery to determine the
covariate effect. A test of normality assumption was conducted to select a suitable
statistical analysis method for the data set.
Test of Normality Assumption
Table 2 shows that the p values for the Kolmogorov-Smirnov test and ShapiroWilk test for all the variables are less than a 0.05 level of significance (p = 0.000). This
indicates that the data were not normally distributed for the locations (i.e., urban, and
rural), for hospital size (i.e., small, medium, and large), and for surgery types (i.e.,
general, cardiovascular, gynecology, orthopedic, and neurology). Therefore, I used
nonparametric, Mann-Whitney U and Kruskal-Wallis tests for location and size of
hospitals, respectively. The Kruskal-Wallis test was also used to examine the differences
among the five surgical specialties and the rate of SSIs. The nonparametric statistical test
is used by researchers instead of the parametric test when there is evidence that the
assumptions of the parametric test are not met (Nordstokke & Colp, 2018). The normality
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test in Table 2 is not intended to establish an overall association between the variables but
to justify using a nonparametric test for this study.
Table 2
Normality Test for SSIs Between the Groups
SSI

SSI

SSI

Location
Rural
Urban
Hospital size
Small
Medium
Large
Surgery type
General
Cardiovascular
Gynecology
Orthopedic
Neurology

Kolmogorov-Smirnov
Statistic
df
p
.412
1605
.000
.412
4600
.000

Shapiro-Wilk
Statistic
df
p
.208
1605
.000
.198
4600
.000

.449
.427
.392

1547
1344
3314

.000
.000
.000

.167
.150
.253

1547
1344
3314

.000
.000
.000

.397
.428
.435
.394
.383

2892
893
1079
907
434

.000
.000
.000
.000
.000

.254
.164
.138
.221
.294

2892
893
1079
907
434

.000
.000
.000
.000
.000

Descriptive Statistics
In the results, 25.9% (n = 1,605) of SSIs occurred in hospitals within rural
locations, while hospitals in urban locations accounted for 74.1% (n = 4,600) of SSIs.
Small hospitals accounted for 24.9% (n = 1,547), while 21.7% (n = 1,344) occurred in
medium-sized hospitals and 53.4% (n = 1,344) occurred in large hospitals within
California. The results for the covariates of the five types of surgeries were general
surgery accounting for 46.6% (n =2892), cardiovascular surgery accounting for 14.4% (n
= 893), gynecology representing 17.4% (n = 1079), orthopedic accounting 14.6% (n =
907), and neurology with 7% (n = 434) of the total samples.
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The CDPH data set contains the rate of SSIs reported by various hospitals within
California in 2019. The results were for 28 surgical procedures, some of which had a zero
rate of reported SSI infections for relevant surgical procedures. The rate of SSIs ranged
from zero to 100 in all hospitals, with a total of 6,205 cases.
Study Results
This final part of Section 3 contains statistical assumptions and the results of the
statistical analysis. The study findings relating to the research questions and hypotheses
are elaborated on the concluding part of this section.
Statistical Assumptions
The assumption of a nonparametric test was met using Mann-Whitney U analysis
to examine the association between urban and rural locations and the rate of SSIs in
California hospitals. The assumption of a nonparametric test was also met using the
Kruskal-Wallis test to determine the association between small-, medium-, and largesized hospitals and the rate of SSIs in California. According to Schober and Vetter
(2020), assumptions in nonparametric tests rely on the use of Mann-Whitney U analysis
for comparing two groups of cases on one variable. The Kruskal-Wallis test can compare
more than two groups on one variable, especially when the parametric test does not meet
the assumption (Schober & Vetter, 2020). The distribution of the variables in this study
was not normal regarding the population distribution; hence, I considered the
nonparametric test as appropriate to determine the statistical differences.
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Results of Statistical Analysis for Research Question 1
I employed a Mann-Whitney U test to examine the association between urban and
rural hospital locations and the rate of SSIs in California using SPSS with a 99%
confidence level. The sample size of SSIs for the rural location was 25.9%, while that of
urban locations was 74.1%. As shown in Table 3, the independent variables (i.e., rural,
and urban) were statistically significant with the rate of SSIs. The result, therefore, met
the determination that a significant difference is evident in the association between SSIs
and urban and rural counties (p < 0.05) and Mann-Whitney U test (U) = 3,461,889.000.
The p value of .000 is less than the conventional threshold of .05; therefore, there is an
association between urban and rural locations and the rate of SSIs in California hospitals.
Table 3
Mann U Whitney Test - SSIs and Locations (Rural and Urban)
Variable
Rural
Urban
Total

n
1,605
4,600
6,205

%
25.9
74.1
100

Mean Rank
2,959.94
3,152.92

U
3,461,889

p
.000

The independent sample, Mann-Whitney U test displays the sample size, the
frequency of SSIs, and the mean ranks. Figure 1 shows the sample size of 1,605 for rural
and a mean rank of 2,959.94, while urban had a sample size of 4,600 and a mean rank of
3,152.92. These results revealed that the rate of SSIs was greater in urban hospitals than
in hospitals in rural locations.
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Figure 1
Independent -Samples Mann-Whitney U Test for Location

Summary Results of Research Question 1
Research Question 1 attempted to determine if there was an association
between urban and rural hospital locations and the rate of SSIs in California. The MannWhitney U test with a 99% confidence level showed that the independent variable of
location was statistically significant in association with the rate of SSIs in California
hospitals. The p value of .000 is statistically significant and is below the conventional
threshold of .05. The results indicated a statistically significant difference between
hospital location (i.e., rural, or urban) and the rate of SSIs; therefore, the alternative
hypothesis was met, and the null hypothesis was rejected. From the analysis, I concluded
that the rate of SSIs was higher in urban hospitals than hospitals in rural locations. This
result aligns with some previous studies, such as Bagheri et al. (2019), who found
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disparities in the rate of SSIs are evident among different communities and geographical
locations.
Results of Statistical Analysis for Research Question 2
I used the Kruskal Wallis test to examine if there was an association between the
size of a hospital (i.e., small, medium, or large) and the rate of SSIs in California using
SPSS with a 99% confidence level. The sample size of SSIs for small hospitals was
24.9%, while that of medium hospitals was 21.7%, and that of large hospitals was 53.4%.
The independent variables (i.e., small, medium, and large hospitals) were statistically
associated with the SSI rate. Small hospitals had a mean rank of 2,717.25 with a sample
size of 1,547, medium hospitals had a mean rank of 2,901.15 with a sample size of 1,344,
and large hospitals had a mean rank of 3,364.93 with a sample size of 3,314. The result,
therefore, met the determination that a significant difference is evident in SSIs between
small-, medium-, and large-sized hospitals (chi-square = 267.039, p < 0.05). The p value
of .000 is less than the conventional threshold of .05; therefore, there is a significant
difference between the size of hospitals and the rate of SSIs in California.
The independent samples Kruskal-Wallis test in Figure 2 show predominant SSI
rate between zero and 10 in small, medium, and large-sized hospitals in California.
Interestingly, a high rate of 50 and 100 also occurred in the three categories of hospitals
size, as revealed in Figure 2. There was no other SSI rate recorded for small, medium,
and large hospitals between 51 and 99, showing further evidence that the rate of SSIs
mainly occurred in all hospitals between 0 and 10.
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Figure 2
Independent - Samples Kruskal-Wallis Test for Hospital size

The results in Figure 3 showed that the rate of SSIs was higher in large hospitals
(MR = 3,364.93) than in medium-sized hospitals (MR = 2,901.15) and small hospitals
(MR = 2,717.25). The results also revealed that the rate of SSIs was lower in small
hospitals than the medium and large hospitals. The difference in the Mean Rank between
medium and small hospitals (183.90) was relatively lower than the difference between
the Mean Rank of medium and large hospitals (463.78), as well as the Mean Rank
between small and large hospitals (647.68).
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Figure 3
Pairwise Comparisons of Hospital Size

In comparing the hospital sizes to determine if the rate of SSIs were different
between the groups, Table 4 shows test statistics of -183.906 between small and medium
hospitals with a standard error of 51.650 adjusted p value of .001. Pair-wise comparison
between small and large hospitals had test statistics of -647.687 with a standard error of
42.651 and an adjusted p value of .000. In contrast, medium and large hospitals had test
statistics of -463.781 with a standard error of 44.793 and an adjusted p value of .000. The
p values of .000 between small and medium, between small and large, and between
medium and large hospitals are less than the conventional threshold of .05. The results,
therefore, indicated that there are statistically significant differences among the three
groups.
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Table 4
Kruskal Wallis Test - SSIs and Pairwise Comparison of Hospital Size
Sample 1-Sample 2
Small-Medium
Small - Large
Medium -Large

Test Statistics
-183.906
-647.687
-463.781

Std. Error
51.650
42.651
44.793

p
.000
.000
.000

Adj. p
.001
.000
.000

Summary Results of Research Question 2
Research Question 2 sought to ascertain if there is an association between the size
of a hospital (small, medium, and large) and the rate of SSIs in California. A KruskalWallis test with a 99% confidence level showed that the independent variable, size of
hospitals (small, medium, and large), was statistically significant in association with the
rate of SSIs in California hospitals. The p value = .000 is statistically significant, which is
below the conventional threshold of .05. The p value of .000 for the three groups also
revealed differences in the rate of SSIs among the sizes of hospitals in California between
small and medium, between small and large, and between medium and large. The results
showed statistically significant differences between small, medium, and large hospital
sizes and the rate of SSIs in California hospitals; therefore, the alternative hypothesis was
met, and the null hypothesis was rejected.
The analyses showed that the rate of SSIs was higher in large hospitals than
medium and small hospitals in California with (MR = 3364.930). The results also aligned
with some previous studies. According to Bagheri et al. (2019), the highest number of
patients with SSIs are associated with high and medium-volume hospitals compared to
infections in low-volume hospitals. The rate of SSIs was lower in small hospitals among
the three-sized group of hospitals in California, as revealed in this study.
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Results of Statistical Analysis for Covariates
A Kruskal-Wallis test was also conducted to examine the association between
types of surgeries (general, cardiovascular, gynecology, orthopedic, and neurology) and
the rate of SSIs in California hospitals, exploring if the rate of SSIs in one surgical
specialty was higher than the rate in the other surgical specialties. An SPSS with a 99%
confidence level was utilized. The sample size for general surgery was larger with 46.6%,
while that of cardiovascular was 14.4%. The cases of SSIs for gynecology, orthopedic,
and neurology were 17.4%, 14.6%, and 7.0%, respectively. As revealed in Table 5, the
independent variables of types of surgeries were statistically significant with the rate of
SSIs. The result, therefore, met the determination that a significant difference is evident
in the association between the rate of SSIs and general, cardiovascular, gynecology,
orthopedic, and neurology surgeries (chi-square = 158.987, p < 0.05). The p value of .000
is less than the conventional threshold of .05; therefore, there is an association between
type of surgeries and the rate of SSIs.
Table 5
Kruskal Wallis Test - SSIs and Types of Surgery (Covariate)
Variable
u
Types of Surgeries (Covariate)

%

Mean Rank

General

2,892

46.6

3,123.14

Cardiovascular

893

14.4

2785.04

Gynecology

1,079

17.4

2,883.63

Orthopedic

907

14.6

3,475.82

Neurology

434

7.0

3,389.32

Chi-square
158.987

p
.000
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The independent samples Kruskal-Wallis test as per Figure 4 shows that
cardiovascular, gynecology, and orthopedic had a high SSI rate of 100. General,
cardiovascular, gynecology, and neurology recorded SSI rate of 50, with SSI rate
predominantly concentrated between 0 and 10 in the five surgical specialties.
Interestingly, again no rate of SSIs was recorded for all the surgical specialties between
51 and 99.
Figure 4
Independent - Samples Kruskal-Wallis Test for Surgery Type

In comparing the hospital sizes to determine if the rate of SSIs were different
between the groups, Table 6 shows that the p value of .000, which is less than the
conventional threshold of .05, was recorded between cardiovascular and general,
cardiovascular and neurology, cardiovascular and orthopedic, as well as, between
gynecology and orthopedic. Also, the p value of .000 is less than the conventional
threshold of 0.05 between gynecology and general, gynecology and neurology, general
and neurology, and between general and orthopedic. The results revealed that there is a
statistically significant difference among the groups. However, Table 6 also revealed that
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between cardiovascular and gynecology, the p value was .116, and between neurology
and orthopedic, the p value was .285, both are greater than the conventional threshold of
0.05. Therefore, there are no statistically significant differences between cardiovascular
and gynecology, and between neurology and orthopedic.
Table 6
Kruskal Wallis Test - SSIs and Pairwise Comparison of Types of Surgery
Sample 1-Sample 2

Test Statistics

Cardiovascular-Gyn
Cardiovascular-Gen
Cardiovascular-Neuro
Cardiovascular-Ortho
Gynecology-General
Gynecology-Neurology
Gynecology-Orthopedic
General-Neurology
General-Orthopedic
Neurology-Orthopedic

-98.589
338.097
-604.278
-690.782
239.508
-505.689
-592.193
-266.181
-352.684
86.503

Std. Error

p

Adj. p

62.662
53.027
81.050
65.297
49.411
78.732
62.397
71.303
52.713
80.845

.116
.000
.000
.000
.000
.000
.000
.000
.000
.285

1.000
.000
.000
.000
.000
.000
.000
.002
.000
1.000

The results using the Kruskal-Wallis test showed that the rate of SSIs was greater
in Orthopedic (MR = 3475.82, followed by neurology (MR = 3389.32), and general with
(MR = 3123.14) as shown in Figure 5. The results further revealed that the rate of SSIs
was lower in gynecology (MR = 2883.63) and cardiovascular (MR = 2785.04), with the
lowest rate of SSIs. Figure 5 also indicates no association between cardiovascular and
gynecology and the rate of SSIs and between neurology and orthopedic, evidence that
there was no association between the two groups and the rate of SSIs in California
hospitals.
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Figure 5
Pairwise Comparisons of Surgery Types

Summary Results of the Covariates
The results of the covariates answered the question of whether there is an
association between types of surgical specialties and the rate of SSIs in California
hospitals. A Kruskal Wallis test with a 99% confidence level showed that the independent
variable, types of surgical specialties (general, cardiovascular, gynecology, orthopedic,
and neurology), was statistically significant in association with the rate of SSIs in
California hospitals. The p value = .000 is statistically significant, which is below the
conventional threshold of .05. The results indicated statistically significant differences
between types of surgical specialties and the rate of SSIs in California hospitals;
therefore, the alternative hypothesis was met, and the null hypothesis was rejected.
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In comparing the groups, however, the results showed no statistically significant
difference between cardiovascular and gynecology and the rate of SSIs in California
hospitals with a p-value = .116. The p-value is greater than the conventional threshold of
0.05; therefore, the alternative hypothesis was not met, and the null hypothesis was
accepted. The results also showed no statistically significant difference between
neurology and orthopedic and the rate of SSIs in California hospitals with p value = .285,
which is greater than the conventional threshold of 0.05; therefore, the alternative
hypothesis was not met, and the null hypothesis was accepted. Other groups within the
surgical specialties and the rate of SSIs had no statistically significant differences;
therefore, the alternative hypothesis was met, and the null hypothesis was rejected.
Summary of Research Questions Results and Hypotheses
The results of Research Question 1, which attempted to establish an association
between urban and rural hospital locations and the rate of surgical site infections in
California, showed that the p value = .000 is statistically significant and is below the
conventional threshold of .05. The results also indicated a statistically significant
difference between hospital locations (rural and urban) and the rate of SSIs; therefore, the
alternative hypothesis was met, and the null hypothesis was rejected. The results of
Research Question 2 that explored an association between the size of a hospital (small,
medium, and large) and the rate of SSIs in California showed that the p value = .000 is
statistically significant, which is below the conventional threshold .05. The results also
indicated statistically significant differences between small, medium, and large hospital
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sizes and the rate of SSIs in California hospitals; therefore, the alternative hypothesis was
met, and the null hypothesis was rejected.
Summary
Section 3 displayed the results and the findings of this study detailing the data
collection process, results of descriptive statistics, and Mann-Whitney U statistical
method used to determine the association between locations and the rate of SSIs in
California hospitals. The section also examined, enumerated the results, and determined
the association between the size of hospitals in California and the rate of SSIs using the
Kruskal-Wallis test. This doctoral study also helped answer the questions inherent in the
covariates, showing that the rate of SSIs was higher in some surgical specialties than
other surgical specialties in California hospitals.
In Section 4 of this study, I will highlight a detailed examination and
interpretation of the results and findings of the research questions. Section 4 also focuses
on examining the findings and interpretation as derived from the conceptual framework
of Donabedian. The section further highlights the limitations, recommendations, and
concluding parts of the doctoral study.
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Section 4: Application to Professional Practice and Implication for Social Change
The primary objective of this quantitative study was to address the gap in research
regarding the association between location (i.e., rural and urban) and the size (i.e., small,
medium, and large) of hospitals with the rate of SSIs in California. The results from the
Mann-Whitney U and Kruskal-Wallis analyses indicated significant differences between
the rate of SSIs and hospitals in the rural and urban locations and between small,
medium, and large hospitals in California. The results also showed that the rate of SSIs
was different among some of the surgical specialties. The findings reaffirmed that the
prevalence of SSIs is predicated on the location and size of hospitals as well as the type
of surgery.
In Section 4, I provide the interpretation of the findings, limitations of the study,
and recommendations for future research. The concluding part of this section contains a
discussion of the study’s relevance concerning the implications for professional practice
and social change. In this section, I also consider the findings through the lens of the
Donabedian framework of achieving quality of care by implementing a structure, process,
and outcome.
Interpretation of the Findings
Research Question 1 Analysis
The study findings showed a significant association between the location of a
hospital (i.e., rural or urban) and the rate of SSIs in California with p = 000, which is less
than the conventional threshold of 0.05. The prevalence of SSIs is higher in hospitals
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located in urban locations than the rate in hospitals located in the rural regions of
California; therefore, the null hypothesis was rejected.
The results of the data set analyses show that there was a significant association
between rural and urban locations and the rate of SSIs in California hospitals. Although
no previous studies are available that indicate an association between rural and urban
locations and the rate of SSIs in California hospitals, other studies have shown a
significant association between locations and the rate of SSIs in countries outside the
United States. A considerable variation is evident in the rate of SSIs after colorectal
surgery among hospitals in different communities across the Australian state of New
South Wales (Bagheri et al., 2017). Therefore, the results of this study align with the
research of Bagheri et al., which affirmed the existence of differences in the rate of SSIs
between different regions. However, Qi et al. (2019) stated that living in low-income, zip
code locations may indicate a high rate of SSIs. Furthermore, Tariq et al. (2018) noted
that SSIs could vary due to factors such as geographical locations. The current study
revealed that the rate of SSIs was more prevalent in hospitals located in urban regions
than the rate in hospitals located in the rural regions of California.
Research Question 2 Analysis
The findings indicated a significant association between the rate of SSIs and the
size of hospitals, with p = 000, which is less than the conventional threshold of 0.05. The
prevalence of SSIs from the result of this study was higher in large hospitals (MR =
3,364.93) than in the medium (MR = 2,901.15) and small (MR = 2,717.25) hospitals in
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California. The results indicate a statistically significant difference between the size of
hospitals and the rate of SSIs; therefore, the null hypothesis was rejected.
According to Buchanan et al. (2018), factors, such as hospital bed size, teaching
status, and annual procedural volume of hospitals, may predict the rate of SSIs. Although
other researchers have attempted to examine the association between the size of hospitals
and the rate of SSIs, such studies narrowed the scope to specific surgical specialties. To
establish the relationship between surgical volume and the rate of SSIs, Calderwood et al.
(2017) stated that the rate of SSIs is higher among hospitals with a low annual volume of
procedures in patients that underwent CABG. In contrast, I used the total number of 2019
surgical cases in California in this study to determine that the rate of SSIs was higher in
large- and medium-sized hospitals than in small-sized hospitals.
Analysis of Covariates
The results showed an association between the types of surgeries and the rate of
SSIs in California hospitals, with p = 000, which is less than the conventional threshold
of 0.05. The covariates revealed that the rate of SSIs was higher in orthopedic surgery,
followed by neurology and general surgery. The lowest rate of SSIs occurred in
cardiovascular surgery, followed by gynecology surgery. The results indicated a
statistically significant difference between the types of surgical procedures and the rate of
SSIs; therefore, the null hypothesis was rejected.
However, exploring the differences among the types of surgeries revealed a
significant difference between cardiovascular and general, cardiovascular and neurology,
and cardiovascular and orthopedic. A significant difference was also evident between
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gynecology and general, gynecology, neurology, and gynecology and orthopedic. A
significant difference between general and neurology and general and orthopedic, with p
< 0.05 was identified; therefore, the null hypothesis was rejected. Conversely, I observed
no significant differences between cardiovascular and gynecology (p = 0.116) and
between neurology and orthopedic (p = 0.285); therefore, the null hypothesis failed to be
rejected.
Findings to the Literature
The findings of this study reaffirmed the need for hospitals to adopt the best
structural processes to minimize the rate of SSIs. The results showed a significantly
higher rate of SSIs in hospitals located in urban locations than the hospitals in rural areas,
which may be attributed to population density and overutilization of resources within
hospitals located in urban regions. This topic was out of the scope of this study. The
findings also showed a higher prevalence of SSIs in large-sized hospitals than in smallsized hospitals, which calls for the adoption of remedial programs to reduce the rate of
SSIs in large hospitals. Developing quality measures could allow health care
professionals to adopt necessary strategies to improve quality, minimize care costs, and
attain patient satisfaction. Furthermore, examining the types of surgeries with a high rate
of SSIs is imperative to implement the necessary programs within the operative team and
clinical staff to minimize the rate of SSIs within a surgical specialty. The following
subsection is dedicated to the findings of the independent variables concerning the rate of
SSIs in California hospitals.
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Findings to Theory
Various researchers have explored several risk factors related to SSIs; however,
few have attempted to determine the association between location and size of hospitals
with SSIs rate, especially within the United States. This study was based on the
Donabedian model of structure, process, and outcome to improve the quality of care. I
did not find any similar topic in my review of the literature. According to Ameh et al.
(2017), applying Donabedian model concepts of the association between structure,
process, and the outcome can achieve positive results.
The process of improving the quality of care through the reductions of SSIs in
hospitals is critical to the realization of cost savings associated with health treatments and
overall patient satisfaction. The structure variables (i.e., rural, urban, small, medium, and
large hospitals) employed to determine the results of this study may be used to yield
processes for improvement leading to the attainment of quality of care. This analysis
suggested that the rate of SSIs is more prevalent in urban and large hospitals in
California, which provides information for health care administrators to apply when
examining the various processes that may minimize the rate of SSIs in these settings.
Limitations of the Study
I identified some limitations regarding use of the CDPH data set that affected the
generalizability, reliability, and validity of the study findings. I utilized a CDPH data set
containing the 2019 rate of SSIs in California hospitals. I listed the variables planned for
this study in the prospectus and proposal. The data set of the rate of SSIs in California
hospitals for 2019 was not assessed before the study began; therefore, the use of cross-
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tabulations and chi-square followed by multiple regression was proposed. Once approval
was obtained from the Walden University Institutional Review Board and the data set
was downloaded, it became evident that the variables were not normally distributed, and
the assumption for the parametric test was not met; hence, I had to use a nonparametric
test for this study instead.
The rate of SSIs in health care facilities is self-reported per the CMS
requirements, under the auspices of the Affordable Care Act. One limitation identified in
this study is the variation in reporting cases of SSIs among health care facilities;
therefore, the website may not have captured a comprehensive list of the rate of 2019
SSIs in all hospitals within California. The current reimbursement system based on
performance, including financial penalties, carries some setbacks arising from the
unwillingness of some hospitals to share publicly or underreport the incidences of SSIs
(Iskandar et al., 2019).
Another limitation is the 28 surgical procedures inherent in this study that did not
capture SSIs of other surgical specialties in California hospitals. The NHSN, a database
of HAI-tracking platforms developed by the CDC, has records of SSIs for 39 various
surgical procedures (Reese et al., 2017).
The results of the current study were based on the rate of SSIs within California
hospitals for 2019; therefore, the results may not represent the rate of SSIs in all hospitals
in the United States. Additionally, I only explored the association between urban and
rural locations and the rate of SSIs in California hospitals. Semiurban locations were not
included in the analysis of the regions, which may have skewed some hospitals being
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placed into different settings that may have otherwise fallen into semiurban. The
identification of areas as rural and urban could be challenging. According to United
Nations Statistics Division (n.d.), no single definition exists to describe rural and urban
that applies to all countries or regions within the same country, and the distinction
between rural and urban even in developed economies is marred with uncertainties.
Recommendations
The limitations of this study highlight the need for future researchers to explore
various issues related to SSIs, such as the association between specific surgical
specialties and the rate of SSIs in hospitals of different sizes within the United States.
Furthermore, I recommend that future researchers expand the scope of this research to
other states within the United States to determine differences in the prevalence of SSIs
among the states. This expansion of research could highlight the rate of SSIs for specific
surgical procedures among the same size of hospitals in various locations, including
semiurban regions.
My recommendations also include the need for researchers to contact hospitals
directly and obtain the rate of SSIs instead of relying on data from government data sets
that may be missing some information. The data collection system within the NHSN has
variations within the data (Ju et al., 2015). Therefore, the need to establish a reliable
method for collecting and interpreting data regarding the rate of SSIs is critical.
Implications for Professional Practice and Social Change
The sanctions imposed on health care facilities for failing to meet the standard to
achieve quality care demands strategic approaches to minimize SSIs. The need for
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hospital administrators to implement strategies that would improve the quality of care,
reduce the cost associated with the delivery of care, and attain patient satisfaction is
imperative. The requirement for hospitals to report the rate of SSIs to the public through
the CMS and the financial penalty associated with a high rate of SSIs serves as an
incentive for health care facilities to monitor, control, and manage SSIs (Turner &
Migaly, 2019). According to Turner and Migaly, the prevalence of SSIs is a significant
concern to patients and surgeons, and the development of quality metrics has led to the
examination of several risk factors associated with SSIs.
Professional Practice
SSIs are a major challenge in health care, and the need to adopt the necessary
strategies to minimize the rate across all surgical specialties is great. According to De
Simone et al. (2020), SSIs are frequently a cause of hospital readmissions after surgery,
extended hospital stays, admissions to intensive care units, and increased costs associated
with treatment. Understanding the risk factors is critical to health care administrators
determining the best strategies to minimize the rate of SSIs. The collaboration of frontline
clinical staff, surgeons, and health care administrators is needed to reduce SSIs in health
care facilities.
Positive Social Change
SSIs are a major concern in hospitals due to associated factors, such as increases
in treatment costs, hospital readmissions, and extended hospitalization stays. In this
study, I found an association between the rate of SSIs and rural and urban locations and
the size of hospitals in California; therefore, the mobilization of resources is needed to
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address the inequalities inherent in the prevalence of SSIs in different communities.
According to Qi et al. (2019), people living in low-income locations and patients with
Medicaid are associated with a higher rate of SSIs. The results of this study could lead to
more interest in conducting studies that explore the differences in the rate of SSIs in
hospitals in various geographical locations and hospitals of different sizes. Further
research may also lead to more strategies to improve health care delivery through the
reduction of SSIs.
Conclusion
This study revealed a statistically significant association between rural and urban
locations and the rate of SSIs in California hospitals. The study further demonstrated an
association between the size of hospitals (i.e., small, medium, and large) and the rate of
SSIs in California hospitals. An examination of the covariates in the study revealed an
association between groups of surgical specialties and the rate of SSIs, such as between
cardiovascular and general, cardiovascular and neurology, and cardiovascular and
orthopedic. There was also an association between gynecology and general, gynecology
and neurology, gynecology and orthopedic, general and neurology, and general and
orthopedic. Conversely, the covariates showed no association in SSI rate between
cardiovascular and gynecology and between neurology and orthopedic in California
hospitals.
This study did have limitations, such as utilizing only 28 surgical procedures
inherent in the CDPH data set and excluding semiurban regions. Further research is
recommended to examine the rate of SSIs in the United States to comprehensively
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determine an association between locations and the size of health care facilities with the
rate of SSIs. Determining the association between the size of the hospitals and the
location of hospitals in urban, semiurban, and rural locations with SSI rate could provide
researchers with the necessary information to identify any gaps in infection control
practices among different hospitals in different communities.
The current study may serve as a guide for health care administrators to
understand the interplay of the size and locations of hospitals in the prevalence of SSIs,
thereby addressing the problem of SSI rate disparities among communities, leading to an
improvement in the quality of care, reduction in financial burden on hospitals and
patients, and the attainment of patient satisfaction.
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